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ENUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :P/L RETEN & DEPLOY-MFPM DEPLOY PMEA NO 02-5B~-PO4=) REV- -+

ASS5EMRLY iMPM DEPLOYMENT MECHANISM CRIT. FL.
F/N RI 1VOB2=-544900 CRIT.
B/N VENDOR: - - VEHICLE loz 193 1o:
QUANTITY 24 EFFECTIVITY: X X b8

PHASE(S): PL 1O OO X DO Xx ...

FREPARED BY!
DES D. 8. CHEUNG
REL M. B. MOSKOWITZ
QE W. J. SMITH
TTIM:

BEARING, DRIVESHAFT
PFURCTIONR:

REDUNDANT MOWER DRIVE UNIT (FDU) NOTORS DRIVE THOROUGH TORQUE LIMITERS
AND THE PDU GEARROX TO FROVIDE TORQUE TC THE MANIFULATOR POSITIONING:
MECHANISM (MPM) DRIVESHATT WHICH IN TURN DRIVES THE SHOULDER AND
FORWARD/MID/AFY PEDESTAL ROTARY DRIVE GEARBOX/DRIVE LINKAGES. THE DRI
SHAFT BEARINGS SUPPORT THE DRIVESHAYT. .

FATLDRE MODE:
FAILS TO ROTATE

CADSE(S) ¢ ’
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/DEBRIS, CORROSIO
DEFECTIVE PART/MATERIAL OR MANUFACTURING DEFECT, EXCESEIVE LOAD, LOSS
LUBRICANT

EFFECTS ON: 3
{A)SUBSYSTEM (B)INTERFACES {C)MISSION (D)CRER/VEHICLE

(A) PATIURE WILL CAUSE THE DRIVESHAFT TO JAM/FREEZE AND RESULT IN A LO
OF ABILITY TO PGSITION ALL MPM.

(B) PALLURE WILL RESULT IN LOSS OF ABILITY TO POSITION MPM CAUSIKG
POTENTIAL INTERTERENCE WITH PAYIOAD BAY (PLB) DOOR CLOSURE.

(C) FAILURE WILL RESULT IN POSSIRLE 1O5S OF MISSION DUE T¢ BLOCKAGE OF
PAYLOAD DEPLOYMENT/RETRIEVAL ENVELOPE OR INABILITY TO DEPLOY REMOTE
MANTFULATOR SYSTEM (BMS).

(D) FAILUL.E WILL REQUIRE JETTISON OF MPM TO PFREVENT POSEIALE 0SS OF
CREW/VEHICLE DUE TO INTERFERENCE WITH PLBE DCOR CLOSURE.
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DISPOSITION & RATIONALE:
(A)SURSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICLZ

{A) DESIGN
RING AND BALLS OF THE PEARING ARE MADE OF HIGH STRENGTH MATERIAL (STEEL
FED-STD~-88, BE52100). POLYTETRAFLUCROETHYLENE PER AMS3652 EAS BEEN UsED
POR THE BEARING SEAL. ROTATING SURFACES IN THE BEARING HAVE REEN
LOBRICATED WITH BRAYCOTE 3L-38RP. THE BEARING USED IN MPM DEPLOYMENT

MECHANTEM IS STNGLE RCW BALL BEARING WHICH IS STANDARD TYPE FOR TORQUE
TUBE ROTATION SYSTEM.

(B) TEST
QUALIFICATION TESTS: THE MPM DEPLOYMENT ACTUCATOR MC2B7=0037=Q008/=0007
15 CERTIFIED PER CR=29%=2337=0017=0001G {(REF FMEA/CIL 0:i=S53=P0l=31) THE
MMAHIFULATOR POSITIONING MECHANISM INSTALLATION IS CERTIFIED PER ER-II--II—
00C002E. THE SYSTEM INSTALLATION QUALIFICATION TEST INCLUDED:
ACCEPTANCE (TO CONFIRM ALL COMPONENTS HAVE BEEN ASSEMBLED AND RIGGED PE
APPLICABLE DRAWINGS AND SPECIFICATIONS); PLIGHT VIBRATION - 20 TO 2,000
HZ RANGI WITE MAXIMUM OF 0.006 g2/HZ FRON 100 TO 250 HZ FOR 45.5
MINS/AXIS AT LEVEL "A", AND WITH MAXIMNUM OF 0.047 g2/EZ FROM 50 TO 250 ]
FOR 49.5 MINS/AXTS AT LEVEL "E®; STIFFPNESS TEST - APPLIED LOADS AND
MOMENTS (11 CONDITIONS} TO THE SHOULDER MECHANISM (& CONDITIONS) AND
RETENTION FITTING (3 CONDITIONS): LIMIT LOAD - APPLIED LIMIT LOAD AND
115% OF LIMIT LOAD TO THE RETINTION FITTING AND SHOULDER MECHANISN
(STOWED AND DEPLOYED POSITIONS); PUNCTIONAL CHECKOUT WITHOUT MANIPULAT:
ARM - CYCLED MPM WITH BOTH MOTORS, 40 ERC MAX/DEPLOY STROKE AND S0 S5EC
MAX/STOWED STROKE; PUNCTIONAL CHECKOUT WITH MANTPULATOR ARM - CYCLED
RETENTION LATCH TC THE LATCHED AND UNLATCHED POSITION WITH BOTH MOTORS,

7.5 SEC MAX/LATCH AND UNWIATCH STROKE AND EEFEATED DEPLOY AND 8TOW CYCLES
oF MPM.

QUAL TESTS ALSO INCLUDE: HORIZONTAL OPERATION = CYCLED 115 TIMES AT +7!
DEG F, 60 TIMES AT +25 DEG F, 100 TIMES AT +1638 DEG F WITH ENGINEERING
ARM INSTALLED CYCLED 100 TIMES AT -100 DEG F AND 100 TIMES AT +250 DEG :
WITRQUT THE ENGINEXRING ARM INSTALLYD:; SEPARATION SHOULDIR/PEDESTAL =
FIRFORMED 4 PYRD SEPARATIONS (2 FOR BHOULDER AND 2 TOR RETENTIGN
FITTING) ; READY~-TO=-LATCH INDICATION -~ OPERATED STRIKER BAR 500 TIMES AT
AMBIENT TEMPERATURE, 20 TIMES AT -50 DEG F, 500 TIMES AT -100 DEG F AND
500 TIMES AT +168 DEG F: LIMIT LOAD (LANDING CASE]) - APPLIED LIMIT LOAD:
AND 112% LIMIT LOADS TO SHOULDER MECHANIEM IN STOWED POSITION: MECHMNIC,
S§TOP TEST - THE MPM DRIVE MECHANISM WAE QPERATED INTO ITS STOPS TEN
TIMES) DELTA QUAL TEST - WITH DOWEL PIN INSTALLED THE SNOULDER MECHANIS)
IN DEPLOYED POSITION WAS SURTECTED TO LIMIT LOADS: VERTICAL OPERATIONS -
CONDUCTED 78 CYCLEE AT ROOM AMBTFNT CONDITIONS: ULTIMATE LOADS -
CONDUCTED ULTIMATE LOADE ON RETENTION FITTING AND ON SHOULDER MECHANISM
PYRO SEFARATION - WITH DOWEL FIF INITIATED PYRO SEFARATION.

ACCEPTANCE TESTS: THEE MPM ACCEFTANCE TEST CONSISTED OF CONFIRMATION OF
ICCIP'IAH_CE DATA AFPLICAELE TO ASSEMBLY AND RIGGING.

OMRSD: GROUND TURNARCUND INCLUDES MPM DEPLOY (SYSTEMS 1 AND 2) AND
MPM STOW (SYSTEMS 1 AND 2).
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(€) IRSPECTION
. RECEIVING INSPECTION

MATERIAL AND FROCESS CERTIFICATIONS ARE VERIFIED BY RECEIVING INSPECTTON

CONTAMINATION CONTRUL
CORROSION FPROTECTION I3 REQUIRED AND VERIFIED BY INSPECTION. CLEANLINES
IS MAINTAINED PER APPLICABLE SPECIFICATION AND VERIFIID BY INSPECTION.

ABSEMBLY /INSTALLATION

SPECIPICATION. SPECTIAL CALLOUT FOR SPLINE MACHINING IS FLAGGED OUT oN
DRAWING DATA BLOCK, AND KEYWAY SLOT CLOSE TOLERANCE ARE VIRIFIED BY
INSFECTION. AFPPLICATION OF LUBRICANT 15 VERIFIED BY INSPRECTION,

NORNCESTRUCTTVE EVALUATION
PENETRANT INSPECTION IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATING IS5 VERIFIZD BY INSPECTION. -

TESTING
ATP IS OBSERVED AND VERIFTIED PER FROCEDURE.

EANDLING /PACTAGING
PARTS ARE PACKAGED PER APPLICABLE SPECIFICATIONS AND VERIFIED BY

. INSFPECTION.

(D) FAILDORE HISTORY

CAR NO. AB9520 : DURING INSTALILATION OF THE MANIFULATOR POSITIONING
MECHANISM ON OV102 AT KSc, THE DRIVESHAPT BEARTNG JAMMED: THE JAMMED
CONDITION WAS ATTRIBUTED T A COMBINATION OF A BIGH RADIAL PLAY AND A
MINIMUM FILLING SLOT HEIGHT: SUSPRCT BEARTNG WAS SCRAPPED AND A WEW
BEARING WAS INSTALLED WHILE ALL REARINGS IN STOCK WERE RETURNED TO THE
SUPPLIER PFOR RADIAL FRETPLAY NEASURPNENT.

{E) OPERATIONAL USE

THE MPM MAY BE JETTISONED IF PREVENTING FLB DOOR CLOSURE. EXTRA-
VEEICULAR ACTIVITY (EVA) PROCEDURES WILL NOT BYPASS THIS PAILLURE,
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